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FOR OPTICAL SURFACE PACKAGING 

(57)Abstract: 

PURPOSE: To allow easy handling, the elimination of the time 
required for optical axis alignment, etc., easy mass production, and 
packaging to a higher density. 

CONSTITUTION: A lower substrate la of the optical printed circuit 
board, a high-polymer film written with optical waveguides and an 
upper cap lb of the optical printed circuit board are disposed to face 
each other by aligning the central axes. This axis alignment is 
executed in such a manner that the centers of the optical waveguides 
in the high-polymer film align to the centers of projections 9. The 
upper cap lb is then pressed, by which the high-polymer film is 
struck against the sharp parts 9b of the projections 9 provided on the 
lower substrate la and is teared. The front ends of the projections and 
the end faces 2b of the waveguides are polished to smooth the front 
surface of the substrate. 
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CLAIMS 



[Claim(s)] 

[Claim 1] The printed circuit board for optical surface mounts characterized by to consist of a thin 
macromolecule sheet containing the optical waveguide which the laminating was carried out to the top face and 
the projection side face of the lower substrate of light-impermeability electric insulation with which the 
projection was prepared in the part which is going to lay the optical close outgoing radiation port of optica] 
components, and this lower substrate, and exposed the end face by this projection upper limit, and a top cover 
of the light-impermeability electric insulation which presses clown this macromolecule sheet, and to perform 
close outgoing radiation of a lightwave signal from a substrate top face. 

[Claim 2] An acute projection is formed in the part which is going to lay the optical close outgoing radiation 
port of optical components on the lower substrate which is an insulation electrically, without penetrating light. 
Adhesives are made to adhere to both sides of the thin macromolecule sheet with which optical waveguide was 
written in. It arranges so that the core of this optical waveguide and this projection may be in agreement. From 
the upper part of this macromolecule sheet By the top cover made from the ingredient which is an insulation 
electrically, without penetrating light, The manufacture approach of the printed circuit board for 

optical surface mounts which makes a hole in this optical waveguide, is bent and fixed along with this 
projection, and includes doubling and grinding the optical waveguide pasted up on this projection upper limit 
and this of performing close outgoing radiation of a lightwave signal from a substrate top face. 
[Claim 3] It is the manufacture approach of the printed circuit board for optical surface mounts according to 
sufficiently acute claim 2 so that, as for said projection, curvature may be given in the root so that bending loss 
of optical waveguide may become small, and a projection tip can make a hole in a high polymer film. 



[Claim 4] It is the manufacture approach of the printed circuit board for optical surface mounts by claims 2 or 3 
that said macromolecule sheet is fully flexible so that the side-face ramp of this projection may be contacted, 
and the light way way is embedded into the clad member. 

[Claim 5] said top cover fits in with this projection and high degree of accuracy, and a macromolecule sheet 
does not exfoliate at the time of polish as - opening meeting - a projection and height -- an outline - the 
manufacture approach of the printed circuit board for optical surface mounts by claim 2 of having the same 
macromolecule sheet presser-foot section. 

[Claim 6] The manufacture approach of of the claim 2 thru/or the printed circuit board for optical surface 
mounts of 5 by which the circuit pattern for electronic circuitries is given to said top cover. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] It is related with the system which uses together high-speed electronic-circuitry 
components and lightwave signal transmission systems, such as high-speed optical LAN, subscriber system 
optical communication, and optical exchange information processing, the photoclectron printed circuit board 
which enables optical and electric connection with the package and printed circuit board which carried OEIC 
(optoelectronic integrated circuit) in the device, and its manufacture approach. 
[0002] 

[Description of the Prior Art] Recently, optoelectronics is quickly developed. However, in order to use a single 
mode optic fiber abundantly as an optical fiber, mounting to the printed circuit board of an optical device has 
posed a problem. 

[0003] The optical surface mount technology is proposed for this solution (the Uchida and Masuda:light surface 
mount technology / "Light SMT" Institute of Electronics, Information and Communication Engineers 1990 
autumn national conference draft separate volume 4, C-189). Although the structure and the general 
implementation approach of an optical printed circuit board are described in it, the concrete implementation 
approach using a plus tech ingredient is not explained. 
[0004] 

[Problem(s) to be Solved by the Invention] When an optical fiber is used for mounting to the printed circuit 
board of an optical device, in order that an optical fiber may tend to break, handling is difficult, un-arranging 
[ that optical-axis doubling takes great time amount ] has arisen, and fertilization is difficult. 
[0005] Moreover, having required big space and having un-arranged [ that packaging density does not become 
high ], since loss became large or an optical fiber had fear of breakage, when it is bent small. Such un-arranging 



become remarkable as the number of loading of a package will increase from now on. 

[0006] the place which this invention is made by the radical of an above-mentioned background, and is made 

into that purpose - handling -- easy - optical-axis doubling etc. - time amount -- not requiring - mass 

production - it is easy and is offering the printed circuit board for optical surface mounts which can make 

packaging density altitude, and its manufacture approach. 

[0007] 

[Means for Solving the Problem] The printed circuit board for optical surface mounts by this invention that 
solves the above-mentioned technical problem The lower substrate of light impermeability electric insulation 
with which the projection was prepared in the part which is going to lay the optical close outgoing radiation 
port of optical components, It consists of a thin macromolecule sheet containing the optical waveguide which 
the laminating was carried out to the top face and projection side face of this lower substrate, and exposed the 
end face by this projection upper limit, and a top cover of the light impermeability electric insulation which 
presses down this macromolecule sheet, and is characterized by performing close outgoing radiation of a 
lightwave signal from a substrate top face. 

[0008] Furthermore, the manufacture approach of the printed circuit board for optical surface mounts by this 
invention An acute projection is formed in the part which is going to lay the optical close outgoing radiation 
port of optical components on the lower substrate which is an insulation electrically, without penetrating light. 
Adhesives are made to adhere to both sides of the thin macromolecule sheet with which optical waveguide was 
written in. It arranges so that the core of this optical waveguide and this projection may be in agreement. From 
the upper part of this macromolecule sheet A hole is made in ********** an j this optical waveguide by the top 
cover made from the ingredient which is an insulation electrically, without penetrating light, and it bends and 
fixes along with this projection, and is characterized by including doubling and grinding the optical waveguide 
pasted up on this projection upper limit and this. 

[0009] In the desirable mode of the above-mentioned manufacture approach by this invention, in that root., 
curvature is given so that bending loss of optical waveguide may become small, and the projection tip is acute 
[ as for said projection ] enough so that a hole can be made in a high polymer film. 

[0010] In another mode, said macromolecule sheet is fully flexible so that the side-face ramp of this projection 
may be contacted, and the light way way is embedded into the clad member. 

[0011] furthermore, another desirable voice - it sets like, said top cover fits in with this projection and high 
degree of accuracy, and a macromolecule sheet does not exfoliate at the time of polish -- as -- opening - 
meeting -- a projection and height - an outline -- it has the same macromolecule sheet presser-foot section. 
[0012] Moreover, the circuit pattern for electronic circuitries is given to said top cover in the desirable mode. 
[0013] 

[Example] Although this invention is concretely explained below based on an example, this invention is not 
limited to the following examples, unless that summary is exceeded. 

[0014] Each process drawing of the printed circuit board manufacture approach for optical surface mounts of 
the example by this invention is shown in drawing 1 . 

[0015] As shown in drawing 1 (a), a medial axis is doubled and top-cover lb of an optical printed circuit board 
is confronted with lower substrate la of an optical printed circuit board, and the high polymer film 2 in which 
optical waveguide was written. As the core of the optical waveguide in a high polymer film suits the core of this 
axial doubling of a projection 9, it is performed. 

[0016] Subsequently, as shown in drawing 1 (b), by forcing top-cover lb, a high polymer film hits and is torn 



by acute section 9b of the projection 9 prepared on lower substrate la. The top cover and the lower substrate are 
produced so that it may fit in with high precision. Adhesives can also be applied to both sides of a high polymer 
film, in order to prevent the inflow of the polish liquid in the case of polish in order to improve adhesion and. 
However, it is not limited to this. 

[0017] Subsequently, as shown in drawing 1 (c), a part for a projection point and waveguide end-face 2b are 
ground, and a substrate top face is made smooth. The means of polish is based on the usual approach. 
[0018] The substrate obtained in this example is roughly shown in drawing 2 of a top view which looked at the 
projection circumference from the bottom. Polish end-face 2b of optical waveguide 2a is flat, and level to the 
photoelectron printed circuit board side. This end-face 2b becomes the optical close outgoing radiation port of 
optical components. 

[0019] Although a photoelectron printed circuit board is produced as mentioned above, optical waveguide is 
bent 90 degrees near the projection root Motobe 9a. 

[0020] The optical loss in here is pressed down as much as possible. Although what is necessary is just to 
enlarge the curvature of projection root Motobe 9a in order to make bending loss low, if it is made such, a 
printed circuit board will become thick. 

[0021] The refractive index of a core and a clad, respectively however, by 1.63 and 1.57 the 
polycyclohexylsilyne (PCHS) optical waveguide whose thickness of waveguide waveguide width of face is 0.58 
micrometers in 2 micrometers, if it is It is reported by bend radii of 500 micrometers that it is l-2dB of loss (L.). 
[ A.Hornak, ] [ et.al."Waferlevel Optical Interconnection Network Layout" SPIE ] Vol.1281 Optical 
Interconections and Networks (1990), p. 16-22. 

[0022] Therefore, low loss-ization can be measured also by enlarging the refractive-index difference of 
waveguide and a clad, or making the cross section of optical waveguide small that what is necessary is just to 
adjust bend radii so that it may be settled in power dissipation. 

[0023] About the technique which writes in optical waveguide into a macromolecule sheet, a large number are 
reported, for example, there is patent No. 951292 "the manufacture approach of an optical circuit." 
[0024] Although it is common to be based on the lithography using the photo mask which wrote in the 
waveguide pattern as for the writing of optical waveguide, production by shaping etc. is possible. 
[0025] Moreover, it can perform embedding a plastic optical fiber etc. at a high polymer film etc. make it any 
a flexible macromolecule sheet which is crooked along with the curvature of a projection root is desired. 
[0026] In the desirable mode of this invention, on top-cover lb, as shown in drawing 3 , when the 
electronic-circuitry pattern 3 is given and the OEIC package 4 and an integrated circuit 5 arc attached, the 
contact 7 for soldering is printed so that electric connection may be attained. 

[0027] In order that the ingredient of top-cover lb may perform a printed circuit by non-transparence optically 
so that disturbance light may not go into optical waveguide 2, a thing [ **** ] is required electrically. The same 
ingredient of lower substrate la is also desirable. 

[0028] When equipping with the OEIC package 4 as shown in drawing 3 on the printed circuit board which the 
example of this invention depends, while alignment can do automatically the optical path in an OEIC package, 
and optical waveguide 2 in a photoelectron printed circuit board by the stud 8, electric junction is also arranged 
on electric contact 7 lead wire 6 is written to be to the photoelectron printed circuit board. 
[0029] While the optical axis of the micro lens 11 for lightwave signal close outgoing radiation in the OEIC 
package 4 and the optical waveguide 2 in an optical printed circuit board will suit automatically and performing 
optical optical signal processing within the optical-signal-processing unit 12 as shown in drawing 3 for example, 



if the photoelectron printed circuit board 1 produced as mentioned above is used, electric signal processing and 
energy supply can attain through lead wire 6. 

[0030] Since an optical and electric contact can be automatically taken only by inserting the stud 8 of an OEIC 
package in the through hole given to the photoelectron printed circuit board 1 according to the above-mentioned 
example, it is rich in the mass-production nature of an assembly. 
[0031] 

[Effect of the Invention] it proves [ example / above-mentioned ] - as - handling - easy - optical-axis 
doubling etc. - time amount - not requiring - mass production - the printed circuit board for optical surface 
mounts which is easy and can make packaging density altitude, and its manufacture approach are offered - 
things can be carried out. 
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DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 11 It is the production procedure **** typical fragmentary sectional view of the photoelectron printed 
circuit board of one example by this invention. 

[Drawing 21 It is the top view which looked at the example shown in drawing 1 from the upper part of the 
projection circumference. 

[Drawing 31 It is the sectional view showing the condition of having mounted optical components etc. in the 
photoelectron printed circuit board of one example by this invention. 
[Description of Notations] 

1 Photoelectron Printed Circuit Board 
la Lower substrate 

lb Top cover 

2 Macromolecule Sheet (Optical Waveguide) 

3 Circuit Pattern 

4 OEIC Package 

5 Integrated Circuit 

6 Lead Wire 

7 Electric Contact 

8 Stud 

9 Projection 

9a Projection point 

9b Projection root Motobe 



10 Adhesives (Clad) 

11 Micro Lens 

12 Optical-Signal-Processing Section 
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DRAWINGS 



[Drawing 1] 
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[Drawing 2] 
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[Drawing 3] 
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